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Introduction: Quasi planar lens?
Transmitarray  Quasi –Planar Dielectric Lens
vs  
Lower profile
Easy to Model
Cheaper
Easy to manufacture
Phase delay controlled by
element size
Phase delay controlled
by pixel height
2
Universidad 
de Oviedo
2019 – XIII EUCAP – Krakow (Poland)
Objetive 
Develop a Synthesis Algorithm for “Quasi-Planar”
Dielectric Lenses
Requierements:  fast algorithm based on a accurate model
Phase only algorithm
Apply to : Isoflux / Fan / Two Beam / Radiation Patterns
in order to explore the limits of the algorithm
3
Universidad 
de Oviedo
2019 – XIII EUCAP – Krakow (Poland)
Planar Near Field on the aperture, 
𝑎𝑚𝑛
𝑇𝐴  algorithm output 
Planar Near Field of 
the feed 𝑎𝑚𝑛
𝑓
Aperture Model for Planar Lens 
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Aperture Model with spillover effect 
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Initial Data
Array, MxN
Mask
Feed
𝑎𝑚𝑛 0 = 𝑎𝑚𝑛
𝑓
Initial Aperture FFT
-1
𝑅𝑃𝑅 𝑢, 𝑣
Module: 𝑎𝑚𝑛 0 = 𝑎𝑚𝑛
𝑓
Phase: 𝜙𝑚𝑛 0 = 𝜙𝑚𝑛
𝑓
𝑎𝑚𝑛 0 = 𝑎𝑚𝑛
𝑇𝐴 + 𝑎𝑚𝑛
𝑠𝑝
Fulfill
Mask?
SI
𝑅𝑃𝑅 𝑢, 𝑣 → 𝑅𝑃𝑂 𝑢, 𝑣
FFT
𝑎𝑚𝑛
𝑜𝑏𝑗
𝐾𝑥𝐾
→ 𝑎𝑚𝑛
𝑜𝑏𝑗
𝑀𝑠𝑥𝑁𝑠
𝑎𝑚𝑛
𝑇𝐴 = 𝑎𝑚𝑛
𝑓
, 𝜙𝑚𝑛
𝑇𝐴 = 𝜙𝑚𝑛
𝑜𝑏𝑗
𝑎𝑚𝑛
𝑠𝑝
= 𝑎𝑚𝑛
𝑓
, 𝜙𝑚𝑛
𝑠𝑝 = 𝜙𝑚𝑛
𝑓
𝑎𝑚𝑛 = 𝑎𝑚𝑛
𝑇𝐴 + 𝑎𝑚𝑛
𝑠𝑝
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Necessary Aperture
𝑅𝑃𝑂: RP objetive
Aperture
target
Synthesis Algorithm for Planar Lens
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Iterations: 2000
Time  < 50s 
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SynthetizedPlanar Near Field of Feed
38×38 unit cells, also with a periodicity of 0.5𝜆 at 16 GHz. 
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Rectangular Radiation Pattern
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Rectangular Radiation Pattern
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Rectangular Radiation Pattern
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Isoflux Radiation Pattern
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Isoflux Radiation Pattern
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Stage 1
Phase 360º
Final Design
Stage 2
Phase 270º
180º
90º
360º
270º
315º
Reduction of  profile
Decrease shadowing effect
Decrease weight
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Synthesis Algorithm for Planar Lens (2)
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Fan Radiation Pattern
36x36 elements 0.3𝜆
× 0.3𝜆, 28 GHz 
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Fan Radiation Pattern
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Fan Radiation Pattern
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Two Beams Radiation Pattern
Synthetized heigts
Simulated
Synthetized RP
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MultiBeam Radiation Pattern
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Conclusions
• It is possible to synthetize shaped radiation patterns with quasi-planar dielectric lenses
• An algorithm based on a planar array model and using FFT / has been developed.  
• The algorithm has been improved reducing the necessary delay of each cell (pixel)
• This improvement reduces also the profile, material and time of manufacture. 
• This algorithm has been verified with different radiation pattern.
• Good fitting between model, simulation and measurement has been found 
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